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(57) Abstract: 

PROBLEM TO BE SOLVED: To secure real-time 
processing by guaranteeing the exclusiveness of a 
process without locking a system, to eliminates the need 
of compaction even by a mark & sweep method, to 
improve memory use efficiency, to reduce fragments in 
consideration of life for each object, and to reduce a 
waste of CPU power. 

SOLUTION: An application program interface API#A 
which makes a request to start context switch generation 
presence/absence detection before the start of a process 
1 is issued and an application program interface API#B 
which makes a request to end the context switch 
generation absence/presence detection at the end of the 
process 1 is issued. It is decided from the return value 
of this API#B whether or not context switching has been 
done halfway in the process 1 and when so, the process 
1 is discarded. 
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(57) m¥fm^(omm] 
^ V ^i)m^ofcim(x:wt^'r^^mt. lo 

mitB>^U>:; K;0:>6(D. ri^f-^y^ h ;^ Y 



2 

w^^ifflcDg^j^^teM-r ^ r -7- «; >^-- 3 > -7-13 a 

-r>^:7:t-y^CDP¥D^'aL:?&^^tfriB:3>f'^X hX-Y v 
U^:^ F<D«5feS35^{£l^tfc«tC>^j:^^rcDg|«FWiHirfB® 



(2) 
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So 

^^mmm(n>mk^^m(r ^ r :7- y >r ^ v a > 

H5gB>''7y;<)5n>f^c^;^ FX^ u^^O^^Urt^^O^tS 
SltcS^^n/c^. >^^$^^-'7K:J:or=3>f'4^x F 20 
:kA v'^-m^xfyiciict^. Mf2:7^y>$rn>f'+x FX 

frtaxu-y F*:»^CD. =i>^+X FX-<-y^|fe*W«l«i 
fflcDi^T ^tRUT ^ r 1; /r ^ V 3 > :7-n ^ 5 A > ^ 

^x Fx^ y^^wMtfeaogBte^feii'rer:^-^^ 

roaOlirlBX U FCPj^a^jjijai^'r -5 X 7" y 7'<b . 
BulB^^XU^;/ F(D^5fea^iSC^tfc1i<bi5l^tfc^><!:CC3g 

>f>»:7x-XCDPft>^fflL7&^6flfFiBr3>T'^^X FX^ 

n^^A-Y >^:7:r:-x(D0¥o*ttlLtciSSLr. n>T- 
+X FX>{ ':.^<D^*^^g?:7j^T:7^^:&n>7^:^X F 
X-< ^:;^;&s^LTC^35:l^tfcffi{CS^T6«!iil:/ni^^ 

Ai. 

HrriB::7^^:?t?sn>r*+X FX-Y > ^cD^StOrCi^cC^t^t 50 
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mcm^^tlfci^. X>5r>?^-'5'^J:or3>7"^X F 

X-Y ^y^'/CJ^tf^n/ci^. mriB:7'5'^^::i>'r+X FX 
hJIBXP ^ F*»60. nVf'+X FX>f 

mcD*?^7 ^ r •7' y >r-- 3 > :7-a A >r > 
:7*-xcDPfc/ffiLCCiS^LT> H9iB>''7ycDtRgg«:i£ 
D/cffl^MIBXU ^. Ftcig-r*!i®:/n^^A<!:. 

mrfBJ>'r=^X FX>f >;;^;^^%^L/c<!:#. mrlB:J>T' 

=^x F X ^ ^^WM^aoga^a^feM-r -sr :7' y ^ 

— >g>::^Q^^A>f >»:7j:-X(Di^CXffiL3&>e>BtfiB 

y' y g>:7*py^A^>^:7 -xc7:)P^(:/ffl u is 
'C(Dr^g:)mriBx u YcomM^UMc-^h^my'^ ^y 

A<b. 

MfB^-SXU-:. Fg)M5fea^lgC^tfc^^iSl^tfc1S<!:^5£ 
mc^Wr^tt^^C^ BtfgB:3>7"^X FX^-:;^j^jfe 
W^fe^fficDgaj^j^gcfB-r ^ T :7' y g > r^'P y ^ A 
^>^:7x-X(7)P^O^aiL>^^6BufBn>7'=^x FX>f y 
^%^W^^MCD$^7 ^gcS-r ^ r :7' y ^ a > 

A ^ > 3? :c - X op^gga L $ r ojt^M^^ 

WL^X. mt^:^\y-J Y(Dm9tm.iimi.^^<Dt%. SX 
[000 1 ] 

^5^-^ A$tJtaiigg fei:og^(D: ^aK:gg-r S « 

[0 0 0 2 ] 
[0 00 3] 

J I s : J I simmmi^mmmAm {B:^mx&m^ 
#1 :mmmmmmm (:t--Ai±Tfj) 

#2 : fS$RM®ffliS^*« (:t-A%tfiJ) 

#3 :3fe«8V7 F-^xTffiiSW (:f--AttW 

#A : SUPER ASCII Glossary Help on Internet 

(1) :7'n-feX (process) : ^M^m^^MMT ^—^m 
ii (#2) 

(2) XU -:; F (thread) : T^'P-feX $/c&i:S? X ^ iPf 

tf #{4* /c &S$fJW:7 n -(Z) c <b o (# 3 ) 

(3) ra>f-=^X F(context) : (^i*:/^:^* ^ FfBrSie^X 



(3) 

5 . 

mkri'c-^'mmtmtn^. ffe:^PASCAL'^AL 

GOL6 0^«^f3S^Ji:^^ -J ^«:<h6nFORTR 
AN-C«@5t^i^CCi6n^o <#1 ) 

^^^O 1 -:>^X±SJm ( J I S ) 

(5) :^7-<-i^(qart)aqe) : EXLt(^h^^M,^tirC\.^f^\.^ 

^iy:nUi^^VMiRr^o (#1) 

(6) tf^--iya U 3 > (Garbage Collection) : {t 

^?^cffl^&ct3:M^i^j:C^o (# 1 ) 

(7) >r ^(interpreter) : fl¥«^tf ^fSIR 
y'a^'yA ( J I S) 

(8) U Tib A (real time) : ttgL^SBcOffeCDMffi 

•r^fflfSo mmrSo ( j i s) 

(9) :f b(ob1ect) : :/Di/'i?:2.r (5£^b/c^ 

<b'r--^<D^tt^*S^$if€>x>-r<f -r^ (H 30 

;^6n-So (#1) 

(10) (class) : f^— CD^j^^af<b7'-tS?fitigJ& 
}^0:^>^i;?*^ hCDSI^. (#3) 

(11) t,-:/M^ (heap area) : 'fU^'^Am'T^ifCS 

m(^cmoxmm^n^j:^rj:i'j^mmm. (#2) 

(12) -;l/-r€> (scheduling) : f'^X/N'^^S 
ti-S-<^i^3:^X«^Xi^^jlW-r^c<bc (J I S) 

(13) h (event) : F '^:t.r/y h XT 

i:?CJ^>^^•^ ^ - ^ s^j i'*^ 6®«)3&«!!a*tf ^ o (# A ) 

(14) >r'^> h :7 (event flag): ^ I r>itfc 

(#3) 

(15) ^2^:7:*^ (semaphore) \ WkOV'U^:^^^ 7.^ 50 



«pit3 0 2 7 8 4 5 

6 

(#3) 

(16) (ISMMW (virtual mattiine) : 

[0 004] (17) Java VM(Java Virtual Machine) : 

tlCD :t U - ^ > ^i^v'X -r A CC^{ t L /clltf n 
-F^St^-r-S. <bl^^X^^;U^{^^e Javat?S 
;&:»n/c:7*n^^A^|5l«(D^jerf^^-r-S:6^. n>>'W 

^U-f--^ >:i^t^X7^AtC^^3-ti/c:3- F&C^^L'>'c£3&5 
e^f-r-ScD^sj a V a{SSlvix>cr>!9:Br*0. 1^1 D 

[0 00 5] (18) y U-M*S(free area) : t — 

[0 00 6] (19) ./-v;!/^ U F (normal thread) 
: yr;U5?-<Al4:;&sS5^$nJ^i:C^iILSJ&tf ^^J^U--' 
Fo 

[0 00 7 ] (20) v-:j7f*--:/;l/(mark table) : 
:n h ^c#M3J>^^ C <!: ;&^fi|3&^e5?) 6n/c«^. ^co 

[0008] (21) ^':fiy:i^ ^ F<D^*aife time of t 
he obiect) \ Vtl^^fSL^kl. ?B*$tl-53£ 

[0009] (22) -7 >r h 'J r (write barrier) : 

[0010] (23) ;<-r-:7' (sweeping) : b-^^'MiCh 

[001 1 ] (24) i^-zTV:^^ h*^(create the ob.iec 
t) :irbl^:f:?^i^x^F*^t-SC<b. 

[0012] (25) '^':fl>s.^ F?g*(delete the objec 
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[0013] (26) reference) : 

[0014] (27) #5^H(chenqe the reference / 
reconnect the reference) : #M^^fiEO^^^^ ^ 

[0 0 15] ^r. «E5fe<Z)V>^/;l/>^P'fe':/1fOn>b' 10 
[0 0 16] $/c. m^icty*i^!/'yM.^'Pm(D^^Vm 

*d:^cCC^t#— cDT Ku>^^rac7)^^y^-7*n^^ACD^ 

[0 0 17] CCCttf^CD^'^— ^^riU^V3>(Dj!lM 
^]K^:7n-^ h <bLrS4 gtc^Tc tf-^^-iya so 

•t- K&c'r'S(s2oi)o j^i^ry^y±<D:^--^-t^r3Ui7 
) ^i5' yr-r'S(s202)o i^i^rt:-y*Mi^rtccfii>3 

v-^^%#C:f6A!iajS:?f^(s203)o CO^Sf^SCCj: . H 
ta^-r -5 V - t/jUCC » V - t:f 6 nJ^cC C ^ C <!: 
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«<b or fflWr -5(5204)0 m«C(D:7t;-^^JS;&y;^ 

^M^L. v;l/?X U K<Z)^- K^H-r (s205)o 
[0018] t*3fe^iC<Dj:^3^cC;?/-^'-i^=iUd^i^a> 

[00 19] ^/c. :?/*^-5;^nU^e^3>Jg:tfr>/c<i: 

^ h (DSI^MigJ^W;^ 5fe9l^^ 6 Ja^j^fgi?) 6 y ^ y n > 
>'^•^->3> (felT^CC ^3>>'^•d?i/3>J iC^^o ) 

[0 02 0 ] 

^ffil ^ -5 C <b L Tl i X A CCfc t 

A aJtg i i^j: ^ . 

[0 02 1 ] W^^i±iafi^*cD:^7'^-i;^rJ u 3 > 

(&rf TGCj ) (D*ttJcj:ntf. ^-ty^pa 

^oWtli-r©CCB$ra:?&5:0>:?;>>^. -W;15^6 4--l 2 8MB 

5? >f AttCDg:^c 5 n X A I ^ -5 C <h :05-c # 

[0 0 2 2 ] y TJL'^-r AttO^^^n-Sv^XT-Ar 

m»^ti^i)^^m^^'r. -Hia«ft^nn«. cpu« 
[002 3] ±i*<Draa»Gc©i&&me>"r. mra 

[0 0 2 4] C<D|^Hj(DSW«-fev:7 4"^-r^> hr?^ 

[0 02 5] GCOf&oyjmtLX. mt(DW¥mi:^ 
>^ yy>^;i/Cctf^ J:^tcLr, yr^u^-YAtt^si 
ffi■r'5):^^^*^tS#a^^^l^lvo1.35 hto.n ppioos --ppioiocc 
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r6]3&i;^C^ 10 
[0 02 6 ] ^/c. v-d7&>^-f--:^';at?v;U^XU 

^^•r€>7?ffit3:. ron^the-flv CiC J il^^^SfSTr. G 
C^BcmcDC P U mS^SdO C P \}{\JD1c 
et>cD:^iS3&^1ffaStLSvoi.35 no.ii ppiooe -^ppiooscc^ 

C^O$Tfc#&:b63^cCl>«^3&5*C/cO. #«K:SCi^ra 20 

fe^^ra^cfgntc G c ^%7r ^ -5> <fc ^ cc u /c >r > ^ y 

[0 02 8] 
[0 02 9] 

[0 03 0 ] 30 
[0 03 1 ] 

[0 03 2] C C-e. 3fefTSJBiHS*tT-:>A:I^K:^mL/ 

[0 03 3] (1) Incremental Garbage Collection of 
Concurrent Objects for Real -TimeAppli cation 
C CDI^it&i Baker tm^^fc i ^ 1978^CD 'j T ^ >f A 
GCCC>ttLr. ^<*OMSB#^:?&^ei£^Si^d:GC(D®SB$ 

[0 034] (2) Distributed Garbage Collection for 40 
the Parallel Inference Machine: PIE64 

[003 5] (3) Garbage Collection in Distributed 
Envi roment 

Baker (D^A^^M^-tf. V 9- ^CO^tJc^^CC® 
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J:^. ^>tJ(ig^-CJ:0BJS&yr>H/^^ACG^S|31T 
[0 03 6 ] (4) J|$ga^l -2 2 0 0 39-^ 

[0 037] (5) 1^13^3 - 2 3 1 3 3 3 # 

[0 03 8] C6) ^^ttfRilfi^^iSVol .80 No. 6 pp58 
6-592 

[0 0 3 9] (7) S*V7 K»i;airf4^»l 2I1D7 

-4 

X ^ ^ ±co :t ^ h CD—Si ^':/iy:t,^V <D:k 

[0040] (8) IITH Real-Time System Syirposiun "I 
ncremental Garbage Collection ofConcurrent Obiect 
for Real-Time Applications" 

[004 1 ] (9) mmmm^^ms s m^m^^sa^? 

[0 042] (10) Lecture Notes in Cotrputer Science 
259 "Garbage Collection in a Distributed Envinonme 
nt" 

[0 04 3] 

a > v'u A > a? :7 X -;^c3r)Bf cKffl LCcjSS ur . 

> >^ h X >f ^©SI^W«l^7nT:7 ^ ^/^ 3 > f 
^::^V::^^ v^i)m^l.XK^f^\.^^\iCWC&\^. mUv 
'y^i)^zi:^T^:^V:^^v^(D^^hX\.^ti:\.^m^ttCWL 
^^tifdks :^^i^zL--^{cJ:-:>Xzi:yr^^xh:^'< y 

^ T V ^ - 3 > a 1^ ^ A >r > 3? :7 - X CD 0? ta 



C6) 



0 2 7 8 4 5 



[0 044] cncc<i:D. T2y\^^^^'^U^Uv^<0 

^J^^W^^^fficDg^j^^tefflT ^ r y ^ >> 3 > n 
y^A^>^>^*-;^ (KtT TAP I J ic^^o ) (on 

l^mnLfc:!^iy^y FA?(>^ffiflaurC^^y^»;p*3^*5fl6 

cDXU-:; FBtCcfcOS^§^6nri>;/:i:cO ctt^^tf^ 

[0045] i^t. ^-SX U^;; FCDS5fe]^^m>tt^<t 

U ^ 3 > >'*n A ^ > :7 ^ -;^©Pf o*aii^^ r 

[0 04 6 ] cn^c<J:fp. ±iBAn:S^Pai^^c$^Tr^/j: 

[0 04 7] m^m2JcmhmM\:i:. ';cDt:-:7*M 
h^^au. ^it:t:/>^x^ ^^tfrfBfc-:7• 
[0048] m^3_^c^i>¥^mt. ^^^)(D\i-y'm 
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[0 049] 

[0 0 5 0 ] 

[0 05 1 ] 

[0 05 2] 

[0 0 5 3] 

[0 0 5 4J 

[00 5 5] 

[0 0 5 6 ] 

[0 0 5 7] 
10 [0 0 5 8] 

[0 0 5 9 ] 

[0 06 0] 

[0 06 1 ] 

[0 0 6 2 ] 

[0 0 6 3 ] 

[0 064] 

[006 5] 

[0 0 6 6 ] 

[0 0 6 7 ] 
20 [0 06 8] 

[0 0 6 9 ] 

[0 0 7 0 ] 

[0 07 1 ] 

[0 0 7 2 ] 

[0 0 7 3] 

[0074] 

[0 0 7 5 ] 

mmommmm] co^mMommmmx^^yuif 
^Ammmm^<i:z/^^vm^mxms(Dmi&^m i 
30 B5 3 ^mmi^xm^xmrn-r^o 
cm 1 (ommmm 

[ 0 0 7 6 ] ^ 1 «^la(0>'^- F^^^xroltfiKJ^r^-r:/ 

vi vi^mx^h. ^^&Jg:2|s:egicCPU 1 i:f:^>^x ^7 

^UJcn- F-r-Sil^^. CD-ROM^m-Y 
-X4^fflC\ :7*n^^A5&5^i?)«#iA$n/cCD-R 
OM 5 ^m^^h<k ^ CC-r CCDC D - R OMA^^ii 

[0 0 7 7 ] a2«v:7 F-^xTCO^^^^Tr^a y ^ 

j>.tij-^)\^^(o-(y^y :^-7.^n^vy F'^xrr 

CCXUry'')^-iy^l^y'T:i^'yM.i)^^^XV 

ffi^-lt^c (Java ^iSun MicrosystemsflOffi^) C 

(Dm^. :^7-^;l'iVMgi5:^:^^J a vaOS^^^-r 
50 -Sa C(DWmc\a.y'u^'yJ^i)^^^-( v^- Y^o^m^ 
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[0 0 7 9 ] mAr\itm2(fC7jkLfc^Jy h-^xro^^^ 
-tf-So >f >^:>'»;^ 1 2tt. CCOt^T. rxu^:r 

e;'^-;n ocD r:^*:/>^:c>7 h^^j ^p?{>'ffiL. ^fc 

[0 0 8 0 ] i/'jrfc. mA.^Cm\yfcmxU. 

({Hl^tf J a V aCDi^-^. J I T Qust-In-Time =^>/^* 

jaiL/cJ^u-:^ F-cA^or. 04«:^L/c>f >^:7'»; a? 
1 2^/^3^r^cGC'=t^y*-;n o^igg^r ^*bx-r& 

[0 0 8 n ^5«GC^tf'5CitCj:-3t:. t-:7*^ 
i^P^i i; ^ :7 ^ > h ^^t^-r /c8t>cD n > ^ 

<fcor. (B) Cc^"ri:^ic:7'7^y>h^5Mv^^n 
[0 0 8 2 ] ±iEn>yS^t^3>tiS4^C^L/cGC^ 

[0 0 8 3 ] ^6^*:3>x=^-x h;J^>r '^^^^W*^^*! 

F;^-/ ':;^|^W«<?)t^ail*&^«cl|-r^AP I #A^ 
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7^:^^>; F :^ >r ^^^w«R«^a(Dj^T*«c«-r-s A p i 
#B*^tf"r^o (A) ^c^-rt?iir«c<Dra^cn>f*+ 

2%tf5o feL/. (B) jc^-r^fc^oc, 

F#2©MS?&^tft>nntf. ■TJ'itj^nivf-^x 
Fx-Y'>^3&5^^urcin«. APi#BCD^tm m 

M« A t B ODI^g^J&^^F-Sc <b ii^3&5* ^ c -^—WrC 

[0 0 8 4] ^7«±iB(^in.S:&:7n-^«»'-FiLT 
^L/c^cDrab-S. ^T. AP I #A^|%tfLr3!)^6^ 
SI ^Htf-r^^ (s 1-^s 2) o C(D*fSl5&^^7L/c 

tk. AP I #B^^tfur. -ecDMDffl^mf-r^ (s 
mm 1 ^ss^ur. so'iOiS 1 ^m^-t^ ( s 4-^ 

s 5-^s 1— s 2) o M0ffl;&^3>f-=^^X F;=^-f ^'^CD 
#^^*^^-ri»^. ftn.^^j^7-r^„ ccDJi^^c^^cD 

[ 0 0 8 5 ] S 8 t*±tBA P I # A^XUA P I # BCD 
t)-^Mc^^^ ^am^M^m-r yu-^^-YXih 
-So AP I #A<D^tf *s*tit^. n 

-So $/c. AP I #B}05^ff5n^i. ±fB:7^^CDtt 

[0 08 6] 09«n>7"=^X F>^>r ^CDi^iS^Je^lr 

^i;5:x--'7(Cj:-:>rtf^3n^<!:. ±tB:7^yi5:-fe FL/ 

^HU©;^ U FO^tfttSS^riVf'+X F<burts»^ 
•r€)<*:i4>CC. ^f^(D>^U"y F<Dn>r^x F^ 
^^morcPUoui^^x^^^c^T^o 

[0 0 8 7 ] 0 1 0«±IB:3>/>->7^'3>CDS3:S^II@^ 

7T^-r:7a--^^--Fr^€>c \^-y'mm^<o%m 

(D^':fi^:c^h^mmL (s 1 1) . *<D:i*:/i^xi7 F 

(s 12) . nf-cfiCCffeCDXU":^ FCCj:or^©^l^ 

AP I ttA^^tf-r-S (s 1 3) p ^Ur. ^5(C^U 
J: ^ tc. fc - y'mm^(D:ty'iy x ^ F ^5tBl3l>^ e>»jt 
^^^i^^rib-^-r-ScitcjiorSeftrcK (si 

4) a 1 ^7 FiCOC^rCDnt'-^^J^t^n 

JJBAP I nBimi-f^ (s 1 5) o C(OCt(fC 
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iO. AP I #A4l6tfUr*>6, API#B^^tf'r 

h^mcj^^Sl/ri^^.^HS^SO'nf-^'r^ (s 
m^^n^ (sl6-^sl7->sl8-»- • Oo CO 

[0 0 8 8 ] ±j^<DmXfit-7- ^ ^ -y'mcj^^G 

[0 0 8 9 ] ^ 1 1 ^i±iB1S^^^J:^GCO:7D-^ 

(s 2 1 ) . -e(D;L'- h-/- K^cta^-r^. FromM 
«^*^:^'>ri;^i7 h:&ToM«tca:?-r-S (s2 20 
2). (fc-'s^'Mi^^F r om$I^cbTofI^CC^t:t6 
tl. F r oinMilSrt<DJ^-r^^:t:/i^ai^ hCDJ^^^To 

h/ct:r^S«^T'S„ ;^[pI&i^^5E(DF r om 
2 3) . ^CD:^->^S^xi?h^To«^Cca3f-r6 (s2 

4) o c(D*as*:v U'-rifln^-r-<r<D:d-:/e;^:.^^ h 30 

[ 0 0 9 0 ] 0 1 2 «0 1 1 ^fcW€>iS^®S<Drtg^^ 

^}^>:»cD7=^-^;0^S^ji^n3:cl^J;^C<:L. ilBAP I # 
A^mfbXt^^ ( s 3 1 ) . h^F r om 

mmt^^T ommcmwr^ ( s 3 2 ) « ^ot^. ±ia 

AP I UB^mf-r^ (s 3 3) o C(DCt(fC^^. A 

p I uA^m=foxf)^fb. AP I nB^mf-r^^xo) ao 

mm(fCziyf^^:^h:^^ y^f)m^Lfc^^^i)^i^^AP I 

nB(Dm^mtLxik^ti^o > 
sstdcmmLxi^^^mmffcni^mw-r^ ( s 3 4^s 3 1 

[0 0 9 1] SI 3 43J:O'01 4&i:3>7^^;^ h:^^ y 

^(o^^mm^mmLxmm^^mur^<Dxmj:< . 
/c:o^§>&^^Mffi Lx§mii^mm-r^m^<D9m^m^ 
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[0 09 2] WM^n'^m^. ^fe-ns^-r-^^^t/i^x 

6:»&^<07=-^?:Ci^S^ii*n>S:C^J:^Ccur*^e>. 013 
^.^TJc^tCAP I #C*l^?f-r^ (s4 1 ) o CCDA 

/t*^SA^<D«mi ^itmr^T >; 2^ 3 > A 
^>^:7 j^lir:^::^^:^:!^^ h^F r cm 

^i^:«>:^6To^i^tC|fi^-r^ (s42) o ^©f*. ilB 
AP I #D^mT"r^ (s 43) o CCDAP I»±IBA 

p I t^c^mi^m^tix^^fb. ccDAP I uB^mz^a 

OTAP I #C^^tfL. AP I #DfeKOfii^mtl 
(s 44-^s 4 i-» • • • ) o 

[0 0 9 3 ] S 1 4^i±tBAP I #C:teJ:0'AP I # D 
AP I #COD|%tf (S^X-^An^;!.) *i$,ntf. ^ 

^tc^-^xyr^^ yr ap i #ccD>'^•^^-^ 

^^tCMMU (Memory Management Unit) ^WS^T^a 

^fc. AP inDi)mn^ti^t. ±nd.^^^^-^xm 
^k:. MMUCc*t-r^±i3i9:^*)!g^f -5c ^uriiB 

[0 0941015 \t±nm9\-^^m<DMMu<DmmH 

[0 09 5] ?^c*>\ _b^(Dfi»I-r&^1g^ffi^C<fcSGC(0iS 

[0 0 9 6 ] Cll2CDilJfe?fJ^D SI 6*sJ:O'01 7» 

[0 09 7] 016<D (A) JC^-rJ:^CC, GC>^U> 

[0 09 8 ] |5l0<D (B) {tGC:^ly v F«n<7)*g@[ 
^nJ:0g5tgcD^SC^;^U ';^ F3J)me a d y tfc1§<b3^j:ti 
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[ 0 0 9 9 ] ^ 1 7 «X U- K(DS5tSCDWg^CM*r^ 

P I (D^tftCcl:»3ff^-2)cfc^CCLTti'S« ccrji. G 
^S:Sr^AP I^t^^^tf^tl-Si. 017(D(A)tC^ 

tf^n^cb. (B) CC^-Tcfc-^tC, -ecDfii^GC;:^^^;; 

0CD (0) tciSfcfc^cc, ^cDfii^a:^L/. iHHiccffiS 
ifeftc!:)K5Fra*i9:^T-SAP i3&s^tf3n^<fc. i^i^o 

[0 1 0 0 ] S 1 7© (E) ^i. :^7-4^;l/(Dy^^2;^^- 

-tcjfAT^ ( s 5 1 ) „ -e-Lr;:^^s^A-^«. etcc 

(s53)o -€-L/rx>rs;?:x-'^Ji. StcS^^tlTl^ 

^-^mimnmm^fm^^^'^^ (s54) „ «±co 

OS 16 (A) ^CmX^^c^^VcGOTsXyv FOffifeS*^ 
^OXU :/ FcD@5fel^tC*t|S-r€»^^-(Df$-^tf 
1 6CD (B) tC^U/c^^{C. ri>f-^X FX>r ->5^3&5 
[ 0 1 0 n 0 1 8 V FcDl^S5tSB$ 

ra^AP I k:j:-:>rs^«E<!:L/tii'&ccoi:»r^ur 

l^^o ^/c. ^ 1 9«-ecDAP I CDPf(:>'tBLmD/c:^ 

[ 0 1 0 2 ] 0 2 0 «±ia(DGC X U FCD]iSffi3feS^ 
ra^^oItii-r^AP I ^ffi5:7*a>/^ACDWI^7T^T 
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"y^oim^m^ ( s 6 1 ) o smoF F*^r*-s 

CCD:7^^;|:0NL (s6 2) . m&(DyV-m 

m^m^. "tti^nm-r^ (s6 3) « V}ii>fitGc<Dm 

( s 6 4 ) . ^mt. mm^^m^fcy »; -mmommt 

f(Dm&9cBmrs^m< L(s6 6^s67).:7y- 
mm^m<r^ (s6 8) o &.±(D!iim^mKiMr. c 

[ 0 1 0 3 ] ^2 1 «Gcx u V \'<Dm®^mmrsti& 
^urc^^o (A) ktmm^^&i^^m^. (b) ti^i^ia 

[ 0 1 0 4 ] 02 2 «±tBi§ffl^^oJ#gi-r^ia»3^ 
^AP I cDP?afUlU4cjSD/c;^-:^JUtc*5C:r6*a;ll^JB 

20 ^nk'ryxj-'^^--hx$>^o ccDmmwL'mAP \(o^ 
^ ( s 7 i-^s 7 2-^s 7 3) o -eof*. ccommm^ 

AP icoys-^^-^rJg^^n/tilfficDffl&cjSDriS - 
fie^fegBSFa^wn-st-r^ (s 7 4) « ^l.t. ^(dm 
m^mmm^j:z^i&m9cmmm^m^wm'r^ < s 7 5 

7 6) o 

[0105] /c<t^«amfl53^J:^^'^^:^^Mmf ^cfc^ 
aj^UTCPUSaS*Si£^vS?:cr:7-»;^^i^a>yn 

30 ^^ACDig^^c&s. Gc :^ u V \'(ommi^m<t^6<^^ 
^cmmm^AP i^mfv. m'^coryv^-iy^^y' 

n A<D J: ^ CcWriKa^tc C P UTtag^Wfflf T 7* V 

^AP I ^mfr^o 

[0 10 6] im3<oms&mm^m2 3^j::>m2 4\t 

ik^^j^ccB#c&r G c ;^ u F ^Htf L . So ij r ;u ^ >r A 

:^ F 1 iXU ;^ FSJ&iyr^^l'^^?-/ AttCDS^^ 
n-S^^U-^F. F2 7&iyT;l/^-/AttCOg^3ti 

40 F u^:/ F) r-^^o ^/c. ;^ U 

fsjo^ggj^^u-:' FrA^o j^^^voy v-mmi)^^ 

F 1 CDiDiSCCjflEg-r U F 1 (O^QtmtmT^tWt:^ 

\yvV2^W:^. mmiiC. >f-<>F2;&s^*-rntf;^u 

V F 3 JC*n;ll7!)5^'5o L ;^ U ^> F 2 (D^M^C^ -oXy 

^)-^m(^^^'m>ic^^v^)\^t,x^hfcL^. X 

L/«> F2©i!L®**WrL/r. ^ U :^ F 3<DGCX U F 
50 i X U > F 2 (D^m^m.^. U GO X U FODiOiSi^ 
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[0107] S24»±IBr2>7*+X hX>f 

*-So $fe'r'Y-^> ho^^w^^t^^b ( s 8 1 ) . >f 

KCCn>7"=^X h^y^^y^T^ (s 8 2) o ^-^^h 

(S2 3tCij^L//c«?!I'C»:^U':; K2) {Cn>f'+Xh;$: 
^^-f y^-r^ (s8 3-^s8 4) o 4>L:7';-MW» 

h^X>r ^.^T^ (s 85) o 

[0 10 8] CII4(D|lifeJI5jS) S2 S^aV'^^^;;^ h 20 

p I nA^mfLxi)>t^. AP I nB^mf^^itx<D 
icu/c4>c?:)r^o/c7&5. CCDS2 5tc^-rFa«. gc(d 

m(Dfc^(OAP I Lrii'SPa^c:3>f*^^X hX-< 

K^^tf^^AP I #A' ^miLfcm. AP I #A' 30 

GCX> ^ F(Dfil5feg:?&i®< J^Co/cCitCj:*). G 

[0109] 02 6«±feAP I #A' CDPfC/ffiLCCjS 
O/c:^- ^ ;l/Cc *5C:f ^i^S^jli^Tn-r :7 n - ^ - h r 

CCDAP I (DPfO'HiL/^^^nt^. n>f'+XhX 40 
^ :/^:7^^^^yrL (s9 1) . GC:^\yy h'(om 

s^&mmommiiWLnr^ (s9 2) « ^ur. c 

CDAP I #A' CD>^N'^^-i$?'C*^Pffe^r^ (AP I # 
A' ^miLXi)^h. AP I #B^^?f-r'S3^rcDB$ 

HI) t±immm^<o:k^Hm^n^ ( s 9 3 ) « 

g^miJW&Cfi<-r^ (s 94) o ^Cfc. AP I #BP? 
S t S a 8 *5 ^' 0 9 U /c ^ O i ID « r ^ ^ c 

[0110] CII5<D|65feff5g|) S2 7 6iy-=e»; (t- 50 
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•:fmm) fiefflSCCJEGrGCOT;U=fVXA?:^0SA 
C%tf ^:!&^«^'rU^l^fii*S«U ( s 1 0 1 ) . ^-t 

y«efflfi^B(f#-r^ (s 1 02) . ctuct^i-y^mmp^ 

-So ^*UfiMS3&^U#C^fiit h l^iBA/c«^. GC 
TJUn VXA ( 1 ) (D^llrGC^tf ^ ( s 1 0 3-*s 
10 4) o ^^0^mmi)^L^i.>mih2^m^fcrj: 
6, GCr^l^rfyXA (2) CD^HB-CGC^tT^ (s 1 
0 1 0 6 ) o.«Tf5l^r^^o CCT. L/#lifii 

th l«L/#Cifiit h2<J:0/h5<\ GCT;l/=fyXA 
(1 ) iL-r«01 6CC7n03^. GCXU-:^ F<D«5feS 

^^CDGC^^tfT^o CC-CGC@mimtiv-->7 
&X-r->^-i4CCj:Dtf^o fu^©i#^tc«CPU 
m#*^^<. *6CCD:^^^CcfcOGC:<?^tft>n^;05. y 
FCc<fcor@B#ratC:;^ScD^^y?55i^$ 

[0111] tm3<Dmmmm:\m2 8'^m3 0ittt^ 

^ FcD1f ^X(D^^tJ02 8^^-rJ:^CCB§iEM^^^ 
^CD*.l:^fii« 3 2 <b 6 4 h CDMtCfi^^ 

r^-So ^cr. 02 9© (A) tC7nTJ:^cc, 

(Di^>rx^s:pfr^>>x^ KDS(i«3^rif-<x«b*r'5o se* 
\immr> (b) cc^-r<=fc^{c. igfe^T-^irsf:/^^*^ f 
cDt^-YXcDM/cc^fftiEccfdD^Tenro^/c/cs?). -e<D 

FcDtiS©^. :pJi}C^©1^-YXcD:7^iJ/>rf> 

t>x ^ h cD-y-.-Y X7&5±iB@^fiicD^S{gr *>5/cit». ^ 

[0112] 03 0«^(D:t>^-:;^x^ h^^B#(D^aa^ 

a?)^ (s 1 1 1 ) . K^ctrr0^-ccc^Wr-5?^^j?)T 
€>-<#^^y<D^c:^rc»^^«r. a-o^^Ucfc^i-r 

-S:^*:/5;^x^F(D1f>fX<fcOA^J^cCMi^*?^L. iilBCD 
XCD^^fS<D^*y^i^(C:^-r^>>x^ F^SdO 
(s 1 1 2-^s 1 1 3-^s 1 1 4-^s 1 1 5) o 
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[0 1 1 3] ^3 1 »±iB:t::/i^x^7 KD1^-fX©^^ 10 

^y*ay^A^>^^— ;l/^n- ( s 1 2 1 ) . ^cd 

>f XS^ctf-au. ^(D^^'f-^^^^^ ( s 1 2 20 
2-^s 1 2 3) „ -e^Dt^. ^(0^^^-^^t^:^y-MC 
l^ii^L/ ( s 1 2 4) . hCDIf^XO^fei^g 

-r^ (s 1 2 5) . Mi^r@^i^'/x^^ft^f ^^'•pi^ 
^A*s;^:2.-;v^n- FL (s 1 2 6 ) . ^<D:7'Pi5^^ 

Xr. Kr>^ct9L\t2<0\\im^^^ V^m^^^::KL\^X 
9^0. ^Offi^i^X^ACClfc^i'r^ (s 1 2 7 — s 1 

2 8) „ -ecDf^. >fx^^^-r^:7'n^'^A^t;^ 30 
^-;i'^&r>ti- F-r^ (s 1 2 9) o 

[0 114] C<DJ:^CC. — S^f-r^i;?^^^ KD1f*-/X(D 

:a^ffi*^^»i$n/d^. *><fc2:>^@^if'^x>05gi^^n/cfg 

[0115] mi<D^mm^ MA 9 53:±ia@^if ^ 
x^AP Hcjc-^r^^-r-s^n^r^Lrci-So ^^c^r 

cfc^^c. @Sl^-YX^^«i®r^i. aSi^H^X^^I^i 

ur@^if ^x^AP I ^P¥?>'tB-ro p*o'W$n/cA 4o 
p I x\t. ^m^m^^^:^t ur^^xr-Acc^^-r 

-5. :tP'S;?;c^h^^^(C(i:t:/5^^^h©1^>rX<tH 

Sl^-rX;g:i:tl5U ( s 2 1 1 ) . ^xj^Trabn 

fc--:7-±(D@^1f'YX<D^#^i|8^^0. 
/cMig^r^-r/i;^:!:^ bCC#I0^r-5 ( s 2 1 2 — s 2 1 
3) o m&^^X^^^^hm^U. t'-:7*±(D:f 
^Hf>fXJ:f3AtJ:i:^*Mi^*^L. mo:^^^/c«ai^ 

h&cS!l0^r'5> (s 2 1 4— s 2 1 5) o 
[0116] CUSOllJiff^^) 05 05^±tB@^1t'/ 
X?:AP I &Cj:-:>'CS:^'r-2>fi&CD«^^^Ur0i^o 05 50 
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h1^>fX53'^iJ^^AP I ^flf 
>7 htf >r X^flJ^A P I (^tJf J^'ffl L/ ^CjSg t 

Mc^T. ^<D*.C.^tfJ:»3;*c€r:^cClf-/Xr. ^02©*^ 
h^@^-t^>rxiLrj?^L. c:n^@«if>fx^ 

[0 117] CHQO^BSS] 05 l'-05 3»:t:^ 
25?)rfe<m^-r0r^>^o 05 i«*S5m^©T:7- 

i9^fiii?->rxjg^^i^^ 





/t-r Fk 




1 


64 


5000 


2 


256 


10000 


3 


Ik 


10000 


4 


4k 


5000 


5 


32k 


500 



[0118] ±M5^m-^^:^^wm^m^. 05 2 

^T<fc^cc. ^a^foif -fx^^AP i^pfo'ffiurtf^o 

P?C>*m5n/c:^S!l1f XK^A P 15*05 3 ^Cnkt^ ^ 
CC. gii^^^^fHtf^XfgS^m^C-fe-;. hU. ^ntCjSD 

5fn^0<bO (s2 2 1) . n#gCD^1^-f XJgS^ 
fR3&:^6l^^Xkiffl^m^mf#-r^ ( s 2 2 2) o 
.rfc-:7'««:0:»6lf >fXk(D^i|S^mMtC^f!lU (mffl 
^mUh) . yxF(Clfc^-r^ (s 2 23) o CCD«iS 

±X(DV^:<<0^m^n^ (s 2 25 — s2 2 2-> 
• • • ) o ^cCfc. ±iEO««|r. 1f-YX*53 2 k/^V 
fi^^:t:/>>:i:d7F^^^T'SJa^5S. t--r?-^«rt<D 

[0 119] cm 0(D^Jfeff$giD 03 2-03 4^*:^^ 

ffis^?f^09*^-r0r*>'So 03 2 CD (A) ccin-r^ 
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«rw«:^^T-5o mmo (B) «se*ot:->^«jisccs* 
[0 12 0] mss^tty'z^x.i^ h(Dm^(D^m^mr 

J:-:>r. ^(D3^:/iPx^7^o^^*5R^s?>-So ±faB$Mi 10 
t 0 1 2 1] 0 3 4 {tf:fi^:^ ^ h(0^(D!lim^m^ 

[0122] C(O^^^^'fV:t.^Y0ym^t^]l^0Xji 

m^^[^±r^o $/c. mtf^^^istcoi^TGc^s 20 

^^b^<r^ct:^^x^^„ 
[0123] C^i lollSiff^BS) 
- y'm^c j:S>f>^»;^>a';UGC^coiirH35'-4 

[0 12 4] 03 5W'7-:57&x^'-:7'aCCj:-SGC<D 

Uf^c 30 
[0125] 03 6^3:03 5CC*>Ht^ f-^-^i^Ur J 

v-i?f'->r;K7)5feg|cc.i<>f >^^^«IL/ (s 1 3 
1) . -e<D{4gCDv^^:&d7yTL (s 1 3 2) . 
-7-^<DiiLmtX^^^>^^^m^^^ (s 1 3 3) . 

c<Dm&^±x(D^- ^tfC-^i>xm^iBrr (s i 34— 

S 1 3 2-^ • • • ) o 

[0126] 03 7tiia3 5K:*jt:f^ r^:/^;^*^^ 

v^^f'^>r;i,cD5feSlCc4<'^>:$?^^SJj$ii (s 14 
1) . V-:5/<DW«l^tftfflL/. -^-l^f^tlXi^^mitl 

^^BSr-S (s 1 4 2->s 1 4 3-^s 1 4 4) o J^Ci 

mm^m^Mr (si.45— si46-^si42-^- • 
•)c cn^cjro v-^7=•-:/;^^^-t^7 3n•cc>^:^* 
>i»^^m*rSo 50 
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[0127] tttW^^SCCT&/ca?)OC. ^t-TH^MiJ^J-S 

[ 0 1 2 8 ] 0 3 8 y -mmtfCj: h^- ^^^^^©^ 

im^^-rsr&'So (A) tc^TJ:^tc. 
1 0:f&>6&>- F'N, :vy-«iSr^3n^#MMi^^ 
ifloT. #MM^fc*>-2>y-F (:t:/2^:c^h) ccv-- 

^^^^-r. hF*gcc^t:f 6n^^^op*gStcj: 

-TJ^jr^D-^'^y -bilk's Ci-C^-So 
[0 12 9] (A) Ocfc^tc. y-K#^3^r-7->7 

r. (B)CDJ:^CC, )V-Y y-\'tf^hy-Y^mx 

#-^2r^$n'5^:/i^:>i^ h^^e>y- F#^7r^5 

tmT\^XGC%\y :f Y^cm-oX. V- :i7#^JSrllga u 

:c ^ h ^(o^mmm^mctix c ^ ^ . ( o cc^^^ 

'T.fc !>JC3j<>r>^^;i/- F FK:ML/r;X©#MSH^ 
tc^ ^ y - F#-^ 8 jltf C <t ;^cC -S o C CDB^.'^.-Cti 

[0 1 3 0 ] 03 9« r jt':fVx.^ FcD^iSJ CD^OiSrt 
g^^-r^n-^i'-- F-Cab^« ^t';^7'-4^;Ucj!*or 
VXf-AOn^^^gl&L/ (s 1 5 1 ) . fc-:/^lSrt 

CO^C^rC^^Mi^^^U (s 1 5 2) . ^JSLl^^'ytr 

^:^zri> V<o^ ^ Xj(:K>iK.^fjimmc^\^XiZ^U 

^^x^m^^x (s 1 5 3--S 15 4). mm^(o 
^-^i-^^ F/^'yr) ^tfc^ ( s 1 5 5) . ->>^ 

•rA^T>n > ^-rS ( s 1 5 6 ) c 
[0131] 04 0«±fB r#M^M(Dv-^f^-^j CD 

CDWhite •7-^»/c<!:;l«oaD2 b*2; Ft^^Sn. 
'^-^^tlXi.^rjiK^i^m^MmT^. feu. White 

aiM^Jl^T-r-So White ^tl^QrayitC 

v-^T^o CCDGravV-t!7ti/ci;^t^0lO2 Fr 

tt-r^c i^ccfc. F?&>e»-7-^^cDfiK^t^st-r 
6^. /c<h^t^:^:/i^^^ FCDT FUX^ 1/8 

:^ F^ftP:i6C<htCj:ortf :^-:/t^*^F<D 
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-tf ( S 1 6 1 ) . ff/cCC^fi£'r^:t:/i^:«: h ^C^!^C£;t■ 
^ ^ ^f^^^T (s 1 62) o m<^>xyV-^jM-y 
!j<>f h^^SflSi^ (s 1 6 

3) . c(o!im^y'j-<Dm^^^r^m^&^ (s i64 

-^s 1 6 2— • • • ) o *Of^. FX^ ':;^<D 

^SI'^d<>r>i>*«l&5i* (s 1 6 5) . >^:5? :;i7(C2b 10 

hcc*fjs-rsv>-^;^#^-r-5 (si 6 
(si67). comm^yv-omm^xm^M-r 

(sl68^sr6 6->—-)o ^O?^. KX 
^O^X^C^O ( s 1 6 9 ) . |5]«CDSaS^X U y K 
;.^(DSf*^rj|SDiIT ( s 1 7 0-*s 16 6-^- 

f^roxu-:; FX^ >^^CCOtirtf^ (s 1 7 1-^S 
1 7 2->s 16 5-^- • • ) o CCD^iScD^> U-g^S^tC 
fct^r. CrayV-^355j^ctit?lS"t?t>«ia$tl/rclt^. 20 

(s 1 7 3^s 16 1-^- • • ) o 

[0 13 3] 04 2»ia4 IdC^lrf^ r^r^>:^A ^7 h tc 

r^fe-So CCD*n.ii«. *fiS$nrCi-5:^*::^>^3:^ F:^^6 

v-^f*-::/;UJb(3r)fi[S^S:ff-S[L. Black 

■r-So CCDBlack v-^^J/ci A{ilx(D2 b' h-C^$ 

[0 134] ±^U/cJ:^^:cv^^#-^(D:^ffir«. ^ 
(Oi^^TmiLf)^^^f)^ -DX^^iy:^^V (D^Wm%i)^^it 30 

[ 0 1 3 5 ] 04 3 ^ifEOWS^MS-r-S/ci^xD T^y 

(A) 5^0 3 8 L/C (A) (D^;^xmiM)^i>t^-:>X 

F#-^ 7 ti^ X ^ F -.(D#MM«^:dWcn 
rc^-SO-c. (B) {c^-rj:^(c^-<>d?*;u- h-/- 
F ^CM L t:;^c7)#M^^^CC ^ - F 8 ^ V - >7 f 
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(C) tC^TJl^CC'^-ii^X^^y ^<DF*9lfK:<i:or 
S^cc^ F&coc^rv-i57;$:f^^-r^o cnccj:^) (D) 

CO 1 3 6 ] 04 4 « r#Kg^ig(Dv-^f^-^j (DMS 

[0137] 045«. v^gg^tcj:^^-^^^ 
-^J (D*aa#JB^^'r:7P-^^-Fr^^o Xr*-:^':?' 

s 1 6 l-s 1 7 2(DgB^J*04 HC^L/c:7D-^ 
-FcDXf*>:7*s 1 6 l-'S 1 7 2<hfSIi;r^^o CO 
04 StC^t'Wr^i. ^XU-:; FX^ ':;^tCOliT(D*:/ 

Offib (s 1 8 1-^s 18 2). ^(Df^-^-C^^n-^ 
FCC^trST^^-^f^^^m^ ( s 1 8 

3) . ^<D:^':r^^:^tfVf)^hy')-^iSLr>xy')-<om 

f**-C, #MHfl^(Cd^^:t:/5xxe?F<D-7-^«-^^tf 
^ (sl8 4->sl85^sl83-^ - • Oo CCD^ 
a<S:V-^XiS? ;;i>:;&i^CC/j:'S^rv-^X:$f :^ iXD^J^ 
>f>^*H»fl/^j:*ie>aiOiIT (s 1 8 1-s 1 8 2-^ 

' • • ) o 
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